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TITLE: System and method for providing and displaying debugging information of a 
graphical program on a first computer during execution of the graphical program on a 
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DATE-ISSUED: March 30, 2004 



I NVE NTOR- I NFORMAT I ON : 
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ABSTRACT : 



A computer-based virtual instrumentation system including a host computer and an 
embedded system or device, wherein graphical programs created using the computer system 
can be downloaded to the embedded system for execution in a real-time or more 
deterministic manner. The present invention thus provides a method for automatically 
generating an embedded application in response to a graphical program created by a user. 
This provides the user the ability to develop or define instrument functionality using 
graphical programming techniques, while enabling the resulting program to operate in an 
embedded real-time system. The invention includes a novel method for configuring the 
embedded system. During execution of a graphical program in the embedded system, the 
block diagram portion executes in the embedded system, and the host CPU executes front 
panel display code to display on the screen the graphical front panel of the graphical 
program. The embedded system and the host computer exchange data using a front panel 
protocol to enable this operation. The present invention also includes improved 
debugging support for graphical programs executing on the embedded system. The host 
graphical programming system thus provides the user interface for graphical programs 
executing on the embedded system, essentially acting as the front panel "browser" for 
embedded applications. The host LabVIEW can also act as an independent application 
communicating with embedded LabVIEW through the shared memory. The host graphical 
programming system further provides a seamless environment in which the user can develop 
an embedded application using high level graphical programming techniques. 
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US-CL-CURRENT: 717/ 124 ; 712/227, 714/34 



A computer method, system and program product for debugging and/or monitoring an 
instruction set and having an improved breakpoint handling mechanism involving a 
hardware debug register set (or like breakpoint register means) . Instead of patching a 
break instruction into a debuggee instruction sequence, re-inserting the original 
instruction and then single stepping through that instruction before replacing it with 
the patch, the original instruction is left in place and continuous execution is 
resumed. Before resuming however, the breakpoint register is set so that the break 
instruction can be re-applied while a flag (eg the Intel RF flag) is set so as to 
prevent a hardware break before that is desired. 

7 Claims, 4 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 4 
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ABSTRACT : 

An automatic distributed partitioning system (ADPS) intercepts function calls to unit 
activation functions that dynamically create application units, such as a component 
instantiation function. A system service library provides a unit activation function. An 
application program includes at least one function call to the unit activation function. 
The ADPS redirects the function call to instrumentation of the ADPS. In one technique, 
the ADPS uses inline redirection of the function call to the unit activation function. 

23 Claims, 18 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 18 
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Dynamic classification of sections of software using a profile-based optimization system 
optimizes management of the sections of software. Software executes under expected usage 
conditions. After execution, a set of usage profiles describes the dynamic properties of 
sections of the software. Each usage profile includes information identifying a section 
of software. Each usage profile maps to an outcome meant to optimize management of the 
sections of the software during later execution. During such later execution, a usage 
background describes the dynamic properties of a section of the software. The usage 
background includes information identifying the section of software. By matching the 
usage background to a usage profile in the set of usage profiles, the section is 
dynamically classified during later execution. Based on this dynamic classification, the 
section maps to the outcome meant to optimize management of the sections of software. 
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ABSTRACT : 

A software system is disclosed which facilitates the process of tracing the execution 
paths of a program, called the client. The tracing is performed without requiring 
modifications to the executable or source code files of the client. Trace data collected 
during the tracing operation is collected according to instructions in a trace options 
file. At run time, the tracing library attaches to the memory image of the client. The 
tracing library is configured to monitor execution of the client and to collect trace 
data, based on selections in the trace options file. The developer then uses a trace 
analyzer program, also having a graphical user interface, to view the trace information. 
The system can trace multiple threads and multiple processes. The tracing library is 
preferably configured to runs in the same process memory space as the client thereby 
tracing the execution of the client program without the need for context switches . The 
tracing system provides a remote mode and an online mode. In remote mode, the developer 
sends the trace control information to a remote user site together with a small 
executable image called the agent that enables a remote customer, to generate a trace 
file that represents execution of the client application at the remote site. In online 
mode, the developer can generate trace options, run and trace the client, and display 
the trace results in near real-time on the display screen during execution of the client 
program. 

31 Claims, 17 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 15 
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DOCUMENT- IDENTIFIER : US 6263491 Bl 
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Hunt; Galen C. Bellevue WA 

US-CL-CURRENT: 717/130 



ABSTRACT: 

An instrumentation system performs operations such as profiling an application and 
partitioning and distributing units of the application using different versions of 
metadata describing the application. Performing an operation on an executing application 
generates overhead. Detailed metadata used in operations such as profiling create 
unnecessary overhead during other operations. By removing metadata detail unnecessary 
for a particular operation, an instrumentation system using reduced metadata generates 
less overhead for that particular operation. Different instrumentation packages include 
different versions of metadata for performing operations on the application. 

36 Claims, 18 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 18 
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San Antonio TX 
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ABSTRACT : 



A context controller for managing multitasking in a processor and a method of operating 
the same. In one embodiment , the context controller includes: (1) foreground and 
background task controllers that allocate processor resources to active contexts 
corresponding to foreground and background tasks, respectively, and (2) mode switching 
circuitry, coupled to the foreground and background task controllers, that places the 
processor in an idle state and a power saving mode when all of the contexts are 
inactive. 

22 Claims, 21 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 21 
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ABSTRACT : 



A context controller for managing multitasking in a processor and a method of operating 
the same. In one embodiment, the context controller includes: (1) an event recorder that 
records occurrences of events and (2) an encoder, associated with the event recorder, 
that, in response to a software instruction, priority encodes bits corresponding to at 
least some of the events to generate therefrom an event-dependent vector to allow the 
processor to branch as a function thereof. Vectoring is per-instance of the vector 
decode software instruction, not per-event or per-context. 
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US-PAT-NO: 6202199 

DOCUMENT- IDENTIFIER : US 6202199 Bl 
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A software system is disclosed which facilitates the process of tracing the execution 
paths of a program, called the client. The tracing is performed without requiring 
modifications to the executable or source code files of the client. Trace data collected 
during the tracing operation is collected according to instructions in a trace options 
file. At run time, the tracing library attaches to the memory image of the client. The 
tracing library is configured to monitor execution of the client and to collect trace 
data, based on selections in the trace options file. The developer then uses a trace 
analyzer program, also having a graphical user interface, to view the trace information. 
The system can trace multiple threads and multiple processes. The tracing library is 
preferably configured to runs in the same process memory space as the client thereby 
tracing the execution of the client program without the need for context switches . The 
tracing system provides a remote mode and an online mode. In remote mode, the developer 
sends the trace control information to a remote user site together with a small 
executable image called the agent that enables a remote customer, to generate a trace 
file that represents execution of the client application at the remote site. In online 
mode, the developer can generate trace options, run and trace the client, and display 
the trace results in near real-time on the display screen during execution of the client 
program. 

33 Claims, 17 Drawing figures 
Exemplary Claim Number: 1 
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ABSTRACT: 

A vector processor architecture provides vector registers of fixed size having data 
elements of programmable size and type. The type and size for data elements are defined 
by instructions which manipulate operands associated with the vector registers. The data 
size defined by an instruction determines the number of the data elements in a vector 
register and the number of parallel operations performed to complete the instruction. 
One embodiment of the invention supports 8-bit, 9-bit, 16-bit, and 32-bit data element 
sizes of integer type for all sizes and floating point data type for the 32-bit data 
elements. 

14 Claims, 12 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 10 
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US-CL-CURRENT: 712/43; 712/229 



ABSTRACT : 



A single chip microprocessor or memory device has reprogrammable characteristics 
according to the invention. In the case of the microprocessor, a fixed processing cell 
is provided as is common to perform logic calculations. A portion of the chip silicon 
real-estate, however, is dedicated a programmable gate array. This feature enables 
application-specific configurations to allow adaptation to the particular time-changing 
demands of the microprocessor and provide the functionality required to best serve those 
demands. This yields application acceleration and in system-specific functions. In other 
cases the configurable logic acts as network interface, which allows the same basic 
processor design to function in any environment to which the interface can adapt. 

The invention also concerns a memory device having a plurality of memory banks and 
configurable logic units associated with the memory banks. An interconnect is provided 
to enable communication between the configurable logic units. These features lessen the 
impact of the data bottle-neck associated with bus communications, since the processing 
capability is moved to the memory in the form programmable logic, which can be 
configured to the needs of the specific application. The inherently large on-chip 
bandwidth can then be utilized to increase the speed at which bulk data is processed. 
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ABSTRACT : 



The present invention is a system and method for a " debugger Run-Time-Checking for valid 
memory accesses for multi- threaded application programs" (hereinafter "RTC/MT") wherein 
a run-time process which includes multiple threads running either serially or 
concurrently, may be monitored by a debugger program and memory access errors detected 
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and correctly attributed To the process thread encountering the error. The RTC/MT system 
of the present invention also provides an apparatus and method which monitors and 
reports memory leaks as required for multi- threaded target programs. 
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'ABSTRACT : 





An integrated software architecture for a highly parallel multiprocessor system having 
multiple tightly-coupled processors that share a common memory efficiently controls the 
interface with and execution of programs on such a multiprocessor system. The software 
architecture combines a symmetrically integrated multithreaded operating system and an 
integrated parallel user environment. The operating system distributively implements an 
anarchy-based scheduling model for the scheduling of processes and resources by allowing 
each processor to access a single image of the operating system stored in the common 
memory that operates on a common set of operating system shared resources. The user 
environment provides a common visual representation for a plurality of program 
development tools that provide compilation, execution and debugging capabilities for 
multithreaded user programs and assumes parallelism as the standard mode of operation. 

12 Claims, 60 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 53 
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